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(54) GAS FUEL FEED ENGINE 

(5 7) Abstract: I ~T 

PURPOSE: To improve the fuel consumption and embody engine performance while J r 



exhaust gas from a gas fuel feed engine is purified. 

CONSTITUTION: The temperature state of an ignition plug is estimated through 
detection of the load state of an engine by means of a number of revolutions of engine 
sensor 45 and an accelerator opening sensor 46 or an ignition plug temperature is 
detected by means of a plug temperature sensor 47. As a result, when it is confirmed 
that the plug temperature is low, it is decided by a fuel ratio deciding means 52 in an 
ECU 50 serving as a control means that a feed ratio of gas fuel is increased. 
Meanwhile, when the plug temperature is in a high state, it is decided by the fuel ratio 
deciding means 52 that a feed ratio of liquid fuel is increased. Flow rate regulating 
valves 24 and 28 are controlled by a fuel feed control means 53 according to the 
decided feed ratio to regulate gas fuel, and liquid fuel is regulated by controlling a fuel 
pump 42 and an injector 36. 
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• * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the gaseous-fuel supply engine equipped with a gaseous-fuel supply means to supply the 
gaseous fuel containing hydrogen gas to an engine from the inside of a gaseous-fuel tank A liquid fuel 
supply means to supply liquid fuel to the above-mentioned engine, and a plug temperature element 
detection means to detect ignition plug temperature or the element relevant to this, The gaseous-fuel 
supply engine characterized by having the control means which makes size the supply ratio of the 
above-mentioned gaseous fuel to all supply fuels when the detection value by this plug temperature 
element detection means shows the low-temperature condition, and makes said supply ratio of liquid 
fuel size when the elevated-temperature condition is shown. 

[Claim 2] The gaseous-fuel supply engine according to claim 1 characterized by constituting the above- 
mentioned control means from a condition lower than the change-over reference temperature from 
which this ignition plug temperature serves as a criterion of a fuel change-over while forming a plug 
temperature sensor as the above-mentioned plug temperature element detection means and detecting 
ignition plug temperature so that the above-mentioned gaseous fuel may be supplied and liquid fuel may 
be supplied in the condition that ignition plug temperature is higher than the above-mentioned change- 
over reference temperature. 

[Claim 3] The gaseous-fuel supply engine according to claim 1 characterized by having constituted the 
plug temperature element detection means from a load detection means to detect engine loaded 
condition, and an engine-speed detection means to detect an engine engine speed, and constituting said 
control means so that an engine may supply liquid fuel in a heavy load and the operational status of a 
high engine speed and the above-mentioned gaseous fuel may be supplied in operational status other 
than a heavy load and high rotation. 

[Claim 4] The gaseous-fuel supply engine according to claim 1 characterized by constituting the above- 
mentioned control means so that the supply ratio of the above-mentioned gaseous fuel to all supply fuels 
may be decreased along with the rise of this ignition plug temperature while the above-mentioned plug 
temperature sensor detects ignition plug temperature. 

[Claim 5] The gaseous-fuel supply engine according to claim 1 or 4 characterized by constituting the 
above-mentioned control means so that the supply ratio of the above-mentioned gaseous fuel to all 
supply fuels may decrease as the plug temperature element detection means was constituted from a load 
detection means to detect engine loaded condition, and an engine-speed detection means to detect an 
engine engine speed and the engine became a heavy load and a high engine speed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the gaseous-fuel supply engine using the gas containing 

hydrogen gas as a fuel. 

[0002] 

[Description of the Prior Art] In recent years, development of the gaseous-fuel supply engine which uses 
the combustible gas containing hydrogen gas as a fuel is furthered. Since there is no fear of generating 
of a hydrocarbon (HC) and a carbon monoxide (CO), and it excels in ignitionability and it burns in 
homogeneity to all the corners in an engine, the engine by the above-mentioned hydrogen gas is greatly 
contributed about defecation (reduction of an unburnt component called especially HC and CO) of 
engine exhaust air. 

[0003] There are some which are shown in JP,1-23659,B as an example of the engine by such hydrogen 

gas. 

[0004] 

[Problem(s) to be Solved by the Invention] However, when the ignition plug serves as an elevated 
temperature, if the good hydrogen fuel gas of ignitionability is supplied, this conventional kind of 
gaseous-fuel engine may produce pre ignition (premature ignition) etc., and will have a bad influence on 
engine output characteristics, fuel consumption, etc. 

[0005] Moreover, when two or more fuels, such as using hydrogen gas and a gasoline together, were 
used, it was difficult to select the ignition plug which is related with the plug heat content and also 
suited the fuel of a gap, for this reason smoldered, or pre ignition etc. was produced like the above, and 
the improvement in control of a deposit or fuel consumption, the purification nature of exhaust air, etc. 
was barred. 

[0006] In addition, although an engine as shown in JP, 1-2321 19, A supplies liquefied natural gas at the 
time of preparing hydrogen fuel gas and a liquefied natural gas fuel, and this hydrogen fuel gas running 
short using hydrogen fuel gas at the time of low load driving, or the time of heavy load operation, with 
neither of this engine, two kinds of fuels are gases and it can fully solve problems, such as pre ignition at 
the time of the above-mentioned elevated temperature. 

[0007] This invention aims at offer of the gaseous-fuel supply engine with which the output engine 
performance required as improvement in fuel consumption is demonstrated while it prevents backfire or 
pre ignition and attains defecation of exhaust gas by controlling and carrying out fuel supply of the 
supply ratio of liquid fuel and ****** in view of such a situation based on ignition plug temperature etc. 

[0008] 

[Means for Solving the Problem] In the gaseous-fuel supply engine equipped with a gaseous-fuel supply 
means to supply to an engine the gaseous fuel with which invention concerning claim 1 contains 
hydrogen gas from the inside of a gaseous-fuel tank A liquid fuel supply means to supply liquid fuel to 
the above-mentioned engine, and a plug temperature element detection means to detect ignition plug 
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temperature or the element relevant to this, When the detection value by this plug temperature element 
detection means showed the low-temperature condition, the supply ratio of the above-mentioned 
gaseous fuel to all supply fuels was made into size, and when the elevated-temperature condition was 
shown, it considered as the configuration equipped with the control means which makes said supply 
ratio of liquid fuel size. 

[0009] In the condition lower than the change-over reference temperature from which this ignition plug 
temperature serves as a criterion of a fuel change-over, it supplied the above-mentioned gaseous fuel, 
and invention concerning claim 2 constituted the above-mentioned control means from a condition that 
ignition plug temperature is higher than the above-mentioned change-over reference temperature so that 
liquid fuel might be supplied, while it formed the plug temperature sensor as the above-mentioned plug 
temperature element detection means and detected ignition plug temperature. 

[0010] Invention concerning claim 3 constituted the plug temperature element detection means from a 
load detection means to detect engine loaded condition, and an engine-speed detection means to detect 
an engine engine speed, and according to a heavy load and the operational status of a high engine speed, 
the engine supplied liquid fuel, and it constituted said control means from operational status other than a 
heavy load and high rotation so that the above-mentioned gaseous fuel might be supplied. 
[001 1] Invention concerning claim 4 constituted the above-mentioned control means so that the supply 
ratio of the above-mentioned gaseous fuel to all supply fuels might be decreased along with the rise of 
this ignition plug temperature, while detecting ignition plug temperature with the above-mentioned plug 
temperature sensor. 

[0012] Invention concerning claim 5 constituted the above-mentioned control means so that the supply 
ratio of the above-mentioned gaseous fuel to all supply fuels might decrease, as the plug temperature 
element detection means was constituted from a load detection means to detect engine loaded condition, 
and an engine-speed detection means to detect an engine engine speed and the engine became a heavy 
load and a high engine speed. 
[0013] 

[Function] According to invention of the claim 1 above-mentioned publication, when an engine ignition 
plug is checked with a low-temperature condition, many gaseous fuel of high hydrogen gas content of 
ignitionability is supplied. On the other hand, when the ignition plug is in the elevated-temperature 
condition, many liquid fuel is supplied and pre ignition is avoided. 

[0014] According to invention of the claim 2 above-mentioned publication, based on detection of 
ignition plug temperature, supply of gaseous fuel and supply of liquid fuel are changed into a change- 
over type in the time of the low temperature and an elevated temperature. 

[0015] According to invention of the claim 3 above-mentioned publication, based on engine loaded 
condition and engine rotational frequency detection, supply of gaseous fuel and supply of liquid fuel are 
changed into a change-over type in the time of a heavy load and high rotation, and the other time. 
[0016] According to invention of the claim 4 above-mentioned publication, according to change of 
ignition plug temperature, the rate of a fuel delivery late is changed gradually. 
[0017] According to invention of the claim 5 above-mentioned publication, according to change of 
engine operational status, the rate of a fuel delivery late is changed gradually. 
[0018] 

[Example] One example of this invention is explained based on drawing 1 . In addition, although this 
example shows a rotary piston engine, this invention can be widely applied to other engines, such as a 
recipro engine, and the case where used the gasoline as liquid fuel in this example, and hydrogen gas is 
used as gaseous fuel is shown. However, what may use alcohol etc. as liquid fuel and contains hydrogen 
gas partially as gaseous fuel may be used for this invention. 

[0019] As shown in drawing 1 , the above-mentioned rotary piston engine is equipped with the Rota 
housing 1, and the cylinder is formed with this Rota housing 1 and side housing (not shown) located in 
those both sides. Rota 3 is held in this cylinder and the inside of a cylinder is divided into three actuation 
rooms 2 by this Rota 3. And while bearing of Rota 3 is carried out to an eccentric shaft 4 in this 
condition, by carrying out eccentric rotation, each actuation room 2 carries out volume change, and an 
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Otto cycle is performed. 

[0020] In side housing, a suction port 6 is formed in the location facing the actuation room 2 like an 
inhalation-of-air line, and the inhalation-of-air path 7 is connected to this suction port 6. While the 
throttle valve 8 driven with a step motor 9 is formed, an air cleaner, an air flow meter, etc. of figure 
abbreviation are arranged in this inhalation-of-air path 7. Moreover, the exhaust air port 13 is formed in 
the location facing the actuation room 2 like an exhaust air line in the Rota housing 1, and the flueway 
of figure abbreviation is connected to this exhaust air port. The ignition plug 5 is arranged in the location 
facing the actuation room 2 like an explosion line in this Rota housing 1. 

[0021] With this engine, in order to supply hydrogen fuel gas (gaseous fuel) in a cylinder, a hydrogen 
gas port is prepared, and in the example of illustration, two hydrogen gas ports 1 1 and 12 are formed. 
The hydrogen gas port 1 1 is established in a location which carries out opening to the actuation room 2 
from the middle to the compression stroke middle like an inhalation-of-air line, and the hydrogen gas 
port 12 is established in the location which laps with the above-mentioned suction port 6. 
[0022] In addition, what is necessary is not to ask the supply location of hydrogen gas, and the number 
of a supply part, but just to set up suitably according to engine structure in this invention. 
[0023] The metal hydride tank (henceforth MH tank) 14 is installed in the exterior of housing. Hydrogen 
holds the alloy in which adsorption and desorption are possible, and this MH tank 14 holds this, where 
hydrogen fuel gas is adsorbed at this alloy. And by heating the above-mentioned alloy by the cooling 
water supplied from the engine engine water jacket of figure abbreviation, hydrogen secedes from this 
alloy and it is emitted out of a tank. 

[0024] This MH tank 14 is connected to the hydrogen gas port 12 through the low voltage fuel-supply 
path 20 while connecting with the above-mentioned hydrogen gas port 1 1 through the high-pressure 
fuel-supply path 16 and the timing valve 18. A pressure regulator 22 and a flow control valve 24 are 
formed, a pressure regulator 26 and a flow control valve 28 are formed in the middle of the low voltage 
fuel-supply path 20 in the middle of the high-pressure fuel-supply path 16, respectively, and the 
gaseous-fuel supply means is constituted by these. 

[0025] namely, after the above-mentioned flow control valve 24 has opened The pressure of the 
hydrogen fuel gas emitted from the above-mentioned MH tank 14 is regulated by the moderate pressure 
(comparatively high pressure of extent with which an inhalation-of-air line resists the next pressure of 
the actuation interior of a room, and can specifically fill up hydrogen fuel gas) with a pressure regulator 
22. and while control of flow is carried out by the above-mentioned flow control valve 24 and the timing 
valve 18 is supplied, after the above-mentioned flow control valve 28 has opened After the pressure of 
the hydrogen fuel gas emitted from the above-mentioned MH tank 14 is regulated with a pressure 
regulator 26, it is supplied in an engine through the hydrogen gas port 12. 

[0026] The above-mentioned timing valve 18 performs fuel supply to the hydrogen gas port 1 1 to 
predetermined timing synchronizing with engine actuation, and it is set up so that the valve opening time 
may become the close-by-pass-bulb-completely back of a suction port 12. 

[0027] Therefore, what is necessary is just to supply hydrogen gas through the timing valve 18 from the 
high-pressure fuel-supply path 16, when there is comparatively much hydrogen gas supply volume since 
hydrogen gas can be supplied without barring restoration of inhalation of air. 

[0028] Furthermore, in addition to such a hydrogen fuel gas distribution system, the injector (component 
of a liquid fuel supply means) 36 for supplying a gasoline fuel (liquid fuel) in the middle of said 
inhalation-of-air path 7 is arranged. This injector 36 is connected to a gas tank 40 through the gasoline 
supply path 38, and the HYUERU pump (component of a liquid fuel supply means) 42 for feeding a 
gasoline fuel in the middle of this gasoline supply path 38 is formed. 

[0029] Moreover, an engine speed sensor 45 (rotational frequency detection means) is formed in the 
eccentric shaft 4 which is an engine output shaft, and the plug temperature sensor 47 which detects this 
temperature is formed in the ignition plug 5. in addition, the accelerator opening sensor 46 (load 
detection means) for detecting engine loaded condition is also formed - having - as the plug 
temperature element detection means of the above [ these sensors 45, 46, and 47 ]-****- it is a thing 
smoothly and the detecting signal of each of these sensors is inputted into ECU (engine control unit)50. 
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[0030] And ECU50 as this control means It consists of operation part (not shown) which makes a 
processing judgment based on the memory section (not shown) and the program which memorize a 
program, various data, etc. for control. The rate of a fuel ratio is determined according to the input from 
these sensors, a gaseous-fuel supply means is controlled based on this rate of a fuel ratio, and this 
ECU50 adjusts the amount of supply of gaseous fuel, controls a liquid fuel supply means, and adjusts 
the amount of supply of liquid fuel. 

[0031] There are the rate decision means 52 of a fuel ratio and fuel-supply-control means 53 grade in 
ECU50 as a control means which adjusts this fuel supply, and each of these means 52 and 53 are 
realized by the program as shown in each flow chart mentioned later. 

[0032] It explains based on the block diagram showing the fundamental control action of the gaseous- 
fuel supply engine constituted as mentioned above in drawing 1 . 

[0033] The rate decision means 52 of a fuel ratio in ECU50 determines the supply ratio of gaseous fuel 
and liquid fuel based on the data map which checks and mentions the temperature condition of an 
ignition plug 5 later by the sensor from the plug temperature sensor 47, the accelerator opening sensor 
46, or an engine speed sensor 45 as a plug temperature element detection means etc. The fuel-supply- 
control means 53 controls the flow control valve 24 as a gaseous-fuel supply means, and 28 grades 
according to this determined supply ratio, adjusts the amount of supply of gaseous fuel, controls the 
HYUERU pump 42 and injector 36 as a liquid fuel supply means, and adjusts the amount of supply of 
liquid fuel. 

[0034] There is control performed with the flow chart shown by drawing 2 as an actual example which 
realizes the function of this rate decision means 52 of a fuel ratio and the fuel-supply-control means 53, 
and this flow chart consists of steps S12, S13, and S15 which function as the above-mentioned rate 
decision means 52 of a fuel ratio and a step S14 which functions as a fuel-supply-control means 53, and 
S16 grade. And this flow chart is as follows. 

[0035] A start of this control action reads the various detection values forjudging ignition plug 
temperature from each sensors 45, 46, and 47 as a plug temperature element detection means at step 
SI 1. That is, in the accelerator opening sensor 46 to the accelerator opening Oa, an engine speed sensor 
45 to the engine speed Ne is read, respectively, and then the plug temperature sensor 47 to the ignition 
plug temperature Tp is shifted to step S12. At this step S12, it judges whether the ignition plug 
temperature Tp is larger than the change-over reference temperature Ts set up beforehand. 
Consequently, if judged with NO, it will shift to step S13, and the amount of supply of the hydrogen gas 
according to the operational status of the engine checked by engine-speed Ne and the accelerator 
opening Oa etc. is computed, it shifts to step S14 after that, the flow control valve 24 as a gaseous-fuel 
supply means and 28 grades are controlled based on this calculation result, and hydrogen gas is 
supplied. 

[0036] On the other hand, when judged with YES at step SI 3, it shifts to step SI 5, and the amount of 
supply of the liquid fuel according to engine operational status etc. is computed, and it shifts to step S16 
after that. And based on this calculation result, the injector 36 as a liquid fuel supply means and 
HYUERU pump 42 grade are controlled by this step SI 6, and liquid fuel is supplied at it. 
[0037] Thus, by controlling, when ignition plug temperature is high, liquid fuel is supplied, and pre 
ignition is prevented certainly, moreover - case ignition plug temperature is low — ignition — ignition 
misses, such as smoking and a flame failure, are prevented by supplying easy gaseous fuel. In this way, 
an output, fuel consumption, and the exhaust gas purification engine performance are raised. 
[0038] Moreover, there is the approach of controlling by the flow chart shown by drawin g 3 as the 
another control approach. In this case, the data map equivalent to the field 1 as the relation between an 
engine speed Ne and the accelerator opening Oa shown by drawing 4 is prepared for said memory 
section in ECU50 (not shown) in advance. 

[0039] if drawing 4 is explained here -- engine operational status - an engine speed Ne and the 
accelerator opening Oa - it can express - the field 1 of this drawing — engine-speed Ne and the 
accelerator opening Oa - both — comparatively — alike — a small condition — that is, the field of low 
rotation or low loading is expressed comparatively. 
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[0040] If control shown in the flow chart of drawing 3 is carried out using the data map shown by this 
drawin g 4 , a detection value will be first read from an engine speed sensor 45 and the accelerator 
opening sensor 46 at step S21, respectively, and it will shift to step S22. And at this step S22, it judges 
whether it is the condition that engine operational status belongs to the field 1 shown in drawing 4 . 
Consequently, since an engine is in the condition of low rotation or low loading comparatively, if it is 
judged with YES, it will shift to step S23, the amount of supply of the hydrogen gas according to engine 
operational status will be computed, the above-mentioned gaseous-fuel supply means will be controlled 
by step S24, and the hydrogen gas of this computed amount will be supplied. 

[0041] The amount of the liquid fuel according to operational status is computed by on the other hand, 
shifting to step S25, if it is judged with NO at step S22, since it is in a heavy load and a high rotation 
condition, a liquid fuel supply means is controlled by step S26, and the liquid fuel of this computed 
amount is supplied. 

[0042] According to this control action, by ignition supplying easy hydrogen gas, since it can presume 
that ignition plug temperature is comparatively low in the state of low rotation or low loading, and 
supplying liquid fuel with high ignition temperature, since it is presumed that ignition plug temperature 
is high in the state of a heavy load and high rotation, pre ignition is prevented and improvement in the 
output engine performance required as improvement in fuel consumption can be aimed at. 
[0043] Moreover, when controlling by the flow chart shown by drawing 5 , the data map corresponding 
to each graph of drawin g 6 and drawing 7 is prepared in said ECU50 beforehand, respectively. The field 
of the graph shown in drawin g 6 is distinguished to the addition field which should add hydrogen gas, 
and the non-adding field which is not added. In addition, each straight line in this addition field (LI, L2, 
L3, LN) The relation between the hydrogen gas addition ratio n, an engine speed Ne, and the accelerator 
opening Oa is expressed, and it is set up by the straight line by the side of the low loading like the 
straight line near the zero Og of a graph (i.e., low rotation) so that the addition ratio n of hydrogen gas 
may increase. 

[0044] Moreover, the graph of drawin g 7 has defined the addition ratio of desirable hydrogen gas 
according to each temperature of the ignition plug temperature Tp, and its hydrogen gas addition ratio n 
has decreased, so that the ignition plug temperature Tp becomes high. 

[0045] When it controls based on the flow chart of each data map shown in these graphs ( drawing 6 and 
drawing 7 ), and drawing 5 , the control action of this fuel-supply relation is as follows. 
[0046] Engine-speed Ne, the accelerator opening Oa, and the ignition plug temperature Tp are read from 
each sensor at step S31, and it shifts to step S32. At this step S32, it collates with the data map shown in 
the graph of above-mentioned drawing 6 , and engine operational status judges whether it is an addition 
field. And since it is an addition field as a result, when it is judged with YES, it shifts to step S33, the 
detection values Ne and Oa which show the ignition plug temperature Tp and operational status are 
collated with the data map shown in above-mentioned drawing 6 and the graph of drawin g 7 , and the 
addition ratio n of hydrogen gas is determined. [ finishing / reading / already ] And at step S34, based on 
this addition ratio n, the operational status in this time, etc., each amount of supply of hydrogen gas and 
liquid fuel is computed, and it shifts to step S35. Here, it adjusts so that it may become the amount of 
supply which controls a gaseous-fuel supply means and by which hydrogen gas was computed, and a 
liquid fuel supply means is controlled, and it adjusts so that it may become the amount of supply of the 
above [ liquid fuel ] by which it was computed. 

[0047] On the other hand, since loaded condition is in the non-adding field of drawing 6 , when judged 
with NO at step S32, it shifts to step S36 and the amount of supply of the liquid fuel according to engine 
operational status is computed. Then, it adjusts to the amount of supply which the liquid fuel supply 
means was controlled [ amount of supply ] by step S37, and had liquid fuel computed at it. 
[0048] According to such control action, maintaining purification of exhaust air by attaining fine control 
and preventing pre ignition still more certainly also about wide range fluctuation of engine operational 
status or ignition plug temperature, in order to adjust the addition of hydrogen according to ignition plug 
temperature and operational status, when moreover needed, the function which an engine has can be 
demonstrated to the maximum extent. 
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[0049] In addition, although the addition ratio of hydrogen gas is controlled by drawin g! according to 
the both sides of operational status (an engine speed and accelerator opening) and ignition plug 
temperature, only according to ignition plug temperature, a hydrogen gas addition ratio may be 
controlled by the property as shown in drawing 7 . Or according to operational status, a hydrogen gas 
addition ratio may be controlled by the property as shown in drawin g 6 . 
[0050] 

[Effect of the Invention] As explained above, when a plug temperature element detection means to 
detect ignition plug temperature or the element relevant to this functions, this invention When an engine 
ignition plug is judged to be a low-temperature condition When said control means controls said 
gaseous-fuel supply means, the supply ratio of the gaseous fuel to all supply fuels is enlarged and an 
ignition plug is judged on the other hand to be an elevated-temperature condition, a control means 
controls a liquid fuel supply means, and enlarges the supply ratio of liquid fuel. 

[0051] It is got blocked, for example, since it is a heavy load and the operational status of high rotation, 
when it is presumed that plug temperature is an elevated temperature, or when the ignition plug is 
actually in the elevated-temperature condition, the supply ratio of liquid fuel is enlarged, and gaseous 
fuel which is easy to be lit on the other hand is rarefied. For this reason, pre ignition or backfire is 
prevented and the output engine performance required as improvement in fuel consumption is realized. 
[0052] Since the gaseous fuel which is easy to be lit becomes thick when an engine rotational frequency 
and an engine load are small and ignition plug temperature is presumed to be low temperature on the 
other hand, or when the ignition plug is actually in the low-temperature condition, an ignition miss can 
be prevented and it can contribute to purification of exhaust air by moreover operating with a gaseous- 
fuel subject. 

[0053] Moreover, in the gaseous-fuel supply engine with which this invention was carried out, since said 
control means controls the supply ratio of gaseous fuel and liquid fuel according to the temperature 
condition of a plug, the degree of freedom of selections, such as a heat content of the fuel to be used or 
an ignition plug, can be made large. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] They are a gaseous-fuel supply engine in the example of this invention, and the whole fuel- 
supply means block diagram. 

[Drawin g 2] It is a flow chart for control using the change-over base temperature Ts. 

[Drawin g 3] It is the flow chart for control which switches control action by engine loaded condition. 

[Drawin g 4] It is the graph which shows a low loading field. 

[Drawin g 5] It is the flow chart for control which switches control action in the addition field of gaseous 
fuel. 

[Drawin g 6] It is the graph which shows the addition field of gaseous fuel. 

[Drawin g 7] It is the graph which shows the relation between ignition plug temperature and a gaseous- 
fuel supply ratio. 
[Description of Notations] 

1 Rota Housing 

2 Actuation Room 

3 Rota 

4 Eccentric Shaft 

5 Ignition Plug 

6 Suction Port 

7 Inhalation-of-Air Path 

8 Throttle Valve 

1112 Hydrogen gas port 
18 Timing Valve 
24 28 Flow control valve 
36 Injector 

38 Gasoline Supply Path 
42 HYUERU Pump 

45 Engine Speed Sensor 

46 Accelerator Opening Sensor 

47 Plug Temperature Sensor 
50 ECU 

52 Rate Decision Means of Fuel Ratio 

53 Fuel-Supply-Control Means 
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2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawin g 4] 



±m 




09 XVi/>@<fi«:Ne 



[Drawin g 7] 

7s 




[Drawin g 1] 
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[Drawing 2] 
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[Drawin g 3] 
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